the duodenum, the ileocaecal region, and the colon. I include the stomach because the consideration of stasis of a functional kind in this organ has been neglected, while too much stress has been laid on the intestinal condition. It is a well-known fact that ileal stasis may be either the cause or the effect of stasis higher up in the gastro-intestinal tract, and it is my experience that in a large number of cases of alimentary stasis a dilated and atonic stomach has to be dealt with before the intestinal condition can be ameliorated. It is well also to establish some kind of standard of alimentary stasis which is pathological, and I think it is right to consider that if one finds splashing on succussion with some evidence of gastric enlargement three and a half hours after food, there is definite evidence of gastric stasis. Similarly, if an opaque meal be given and has not left the stomach entirely at the end of four hours, gastric stasis is certainly present. It is my habit also to consider that if the ileum is not empty eight or nine hours after the ingestion of an opaque meal, or if most of the meal is not in the descending colon twenty-four hours after its ingestion, a state of true intestinal stasis exists.
The two most important theories regarding the causation of alimentary stasis which have been advanced are those of Arbuthnot Lane and Keith. One can, I think, without offence describe Arbuthnot Lane's view as the extreme surgical view: he considers that stasis is produced by the dragging of an atonic bowel on firm peritoneal bands, with the subsequent formation of kinks, which cause obstruction to the passage of the gastro-intestinal contents. The great objection to this theory is that neither on post-mortem examination nor on the operating table nor on the X-ray plate has there ever been found an occlusion at the point of kinking, and no evidence has been produced of a dilatation or hypertrophy of the bowel behind the kink such as one would reasonably expect to find were the kinking sufficiently obstructive to cause serious delay in the passage of the intestinal contents for a long time.
Keith's theory is quite different. In the Cavendish Lecture for 1915, and in a paper read before the Electro-Therapeutical Section of this Society on October 15, 1915, he put forward the theory that alimentary stasis was due primarily to a defect of innervation, and said that he found that in the course of the gastro-intestinal tract there were definite aggregations of myenteric plexus situated at certain points in the stomach and intestine. The aggregations of myenteric plexus are found at the cesophago-cardiac junction, at the pylorus, in the third part of the duodenum, at the jejuno-iliac junction, at the lower end of the ileum, and in the distal colon. These areas he called nodal areas, and he explained that their chief function was to regulate the rhythm of contractions in the segment of the gastro-intestinal tract immediately beyond them. He also drew attention to the fact that disturbance of the rhythm of contraction in one nodal zone affects the rhythm in other zones. For instance, if the rhythm were upset in the ileocaecal region a corresponding upsetting of the rhythm was common in the duodenum. Keith made a very careful study of numerous specimens which he had obtained from operation and post mortem, and showed that in these nodal areas there were to be found gross pathological changes in the structures composing Auerbach's plexus. He considers that the structural changes found in the plexus are sufficient to derange the innervation of the intestine and cause stasis, and he also points out that stasis occurs in areas near the nodal zones. One cannot help feeling attracted by this theory of Keith's that alimentary stasis is caused by some disturbance of innervation in the gastro-intestinal tract; but I should like to venture further back in the history of this condition, and suggest that there is a disturbance of innervation before any gross structural change appears in Auerbach's plexus. I believe that the firm peritoneal bands described by Lane and the gross structural changes in Auerbach's plexus described by Keith are both late events in the course of intestinal stasis, and are probably the result of a low inflammatory process produced by the action of toxins or bacteria which have passed through an atonic intestinal mucosa. It seems likely that intestinal stasis, apart from an infection of the gastro-intestinal tract, is a condition which may exist for a long time without giving rise to symptoms. We all know people who have lived long and comfortably even though they have been the subjects of chronic constipation all their days. If, however, such a person were to acquire an infection of the gastro-intestinal tract, it is easy to see how the antecedent tendency to intestinal stasis would aggravate the effects of the infection. I do not think, however, that stasis always precedes infection. Infection may actually produce stasis in a susceptible -person, that is to say, in a person whose nervous system renders him easily liable to disturbances of innervationw in the gastro-intestinal region. The main point is that whether stasis precedes or succeeds an infection, there is in all probability an inherent tendency to disturbance of the gastro-intestinal innervation in all patients in whom alimentary stasis exists.
Following out Keith's theory that there is some disturbance of F-la innervation at the back of the condition of alimentary stasis, one may obtain a good deal of information by a study of what occurs in functional atony of the stomach, where a considerable degree of distension and dilatation of the organ may occur without there being any organic obstruction at the pylorus. In this condition one finds clinically an atony of the main body of the organ with a tendency to hypertonus, or lack of proper relaxation of the sphincteric areas at the cardia and pylorus. To this state of sphincteric spasm Hertz has given the name of " achalasia," which is a convenient and descriptive term. It is interesting to remember, in this connexion, that it is in these two sphincteric areas, at the cardia and the pylorus, that the two considerable aggregations of myenteric plexus exist in the stomach. Similarly, it is most probable that in the intestine there exist areas, more or less coincident with the nodal areas described by Keith and Alvarez, in which a sphincteric action may occur; although not so completely as in the cardiac and pyloric regions of the stomach. This is particularly noticeable at the lower end of the ileum, where the lumen of the gut is sometiines seen during an X-ray examination to be greatly narrowed, and the opaque contents are visible as a thread-like shadow. It seems likely that in the stomach a condition of achalasia at the cardia and at the pylorus, accompanied by an atony of the body of the organ, is produced by some disturbance of the balance normally preserved between the action of the vagus and the splanchnics, and it has been pointed out by Percy Mitchell, Wethered and myself that this achalasia and atony may be corrected by stimulation of the skin over the left side of the abdomen in certain definite areas-namely, along the rib margins between the seventh and tenth costal cartilages, and over the lower borders of the ribs about the level of the normal upper border of the stomach. Similarly, it seems likely that a condition of achalasia of the sphincteric areas in the intestine accompanied by atony of neighbouring internodal areas may be produced by just such a loss of balance between vagus and splanchnics. This condition would produce, as in the stomach, a stasis of the intestinal contents near these -areas. Some little time ago I endeavoured to find out if there were other areas on the skin surface of the abdomen through which stimulation could be applied which would produce a more vigorous peristaltic action in the intestine, with increase of its tone. It occurred to me that the duodenum could be stimulated through a skin area a little above the point to which pain produced by the gall-bladder is referred, and also, recollecting how in tuberculous peritonitis pain is so often referred to the umbilicus, that one could possibly find skin areas in the umbilical region through which the small intestine could be stimulated. It is my belief that by stimulation of the skin just within the right costal margins, above the point to which gall-bladder pain is referred, it is possible so to stimulate the duodenum; and experiment suggests that a similar stimnulation of the lower part of the ileum and of the caecum can be effected through an area of skin in the middle line just below the umbilicus.
Following up these observations, I endeavoured to find out whether similar areas existed through which various parts of the colon might be stimulated, and I conducted a series of experiments by means of which I tried to localize those points on the abdominal wall to which pain would be referred when violent overaction and cramp of the colon were provoked. I introduced a rubber bag into the rectum, inflated it very rapidly to over-distension, and I found that in the fifteen patients on whom I made the experiment the result was violent pain in the suprapubic region, deep-seated discomfort over the sacrum, and also discomfort of a much more superficial description in both iliac regions. I chose the two iliac regions as the probable stimulation areas, and I am becoming convinced that through these areas it is possible to induce increased peristalsis in the colon. Keith's observations on the aggregations of Auerbach's plexus seem to me to suggest an explanation of the occurrence of such skin areas, in so far as they hint at a possible spinal connexion of a segmental nature with various parts of the intestine, and, at the same time, suggest strongly the direction of the paths by which pain may be referred from the intestine to various portions of the abdominal wall, and the paths by which an impulse from the skin may travel to produce a contraction of the stomach or intestine.
So far the hydrological element in this paper has been slight, but it seems to me that a study of those stimulation areas may be of great use to the hydrologist in the application of douches, and in the explanation of the effects of baths of all kinds and of electrical treatment on gastrointestinal stasis. One has to remember that in the gastro-intestinal stasis which produces symptoms we are dealing with two conditions: an atonic condition of the stomach or intestine, with delay in the passage of the gastro-intestinal contents, and also with a microbic invasion of the alimentary tract, which may either precede or follow the existence of such stasis. Lavage of the stomach is a useful and effective way of removing infection, and the drinking of large quantities of water, especially water highly charged with certain salts, may be very useful in washing out infection from the small intestine, or even from the large intestine. The Plombieres douche is certainly in many cases an extremely efficacious way of removing infective material from the colon. If, however, lavage of these various kinds is used alone, there remains, after the infection has been removed, an atonic condition of the gastrointestinal tract which will encourage reinfection. It should be the object of the physician not only to remove infection, but to endeavour to prevent its recurrence, and it is here, I think, that the use of baths and douches of various kinds forms an important part of the treatment of alimentary stasis. Baths and douches, however, must be employed in a careful and intelligent way, and I do not believe that it is sufficient to direct a powerful stream of water against the body to produce the maximum benefit. It is true that such a p)ractice will undoubtedly increase the power of the skeletal muscles, which is an extremely important thing in intestinal stasis; but I believe that douches, directed particularly to the stimulation of the skin in the areas which I have already described, will produce a very much more powerful effect in restoring tone to the intestine than any more haphazard method.
One has to remember that in inducing contractions of the stomach and intestine by stimulating various areas of skin one probably acts by means of a true reflex. In the case of the stomach I have found that to excite this reflex repeatedly in a short time one has to employ stimulation of a very gentle kind, which must be intermittent. Ordinary massage of the abdomen is incapable of inducing the desired reflex action, and really heavy massage of the abdomen may, besides, be an extremely painful process. In a lesser degree the same remarks apply to the intestine; the stimulation must be delicate and intermittent. Personally, I use my fingers as the means of stimulating the reflex, and in the case of the stomach, at least at the beginning of treatment, this seems to be the best way, because one can observe by auscultation when a powerful contraction takes place, and cease stimulation for a time. It seems to me, however, that stimulation ought to be not only intermittent and delicate, but varied, even in the case of the stomach, so that after the patient has been treated for a time by digital stimulation, douches and baths might be employed with great advantage, not only to continue the stimulation, but to increase the power of the abdominal muscles. The douches and baths, however, ought to be of a somewhat different character from those at present in common use. I cannot imagine any sensation more horrible for a person with a neurotic temperament and hypersensitive body wall than to be suddenly smitten under the fifth rib by a stream of water violently projected by an unfeeling bath attendant. Such a process may result in one powerful contraction of the stomach, but carried on even for a few minutes, may well induce cramp or sluggishness of the organ for some time afterwards. It is true that cutaneo-gastric reflexes can be produced by pain, but, while other methods remain, it is not wise to employ this as a therapeutic measure. In the treatment of gastric stasis, I would suggest the use of sprays of varying degrees of hot and cold water, or of that excellent institution, the under-water douche, in which the effects of bath and douche are combined. Similarly, with regard to intestinal stasis, the mere haphazard douching of the patient's abdomen is not enough. Douching, combined with ordinary massage, may do good in a certain number of cases, but in many it does positive harm. The tender abdomen must be treated tenderly: it is a known fact that rough handling of the right iliac region may induce serious discomfort in a person who has had appendicitis. I would suggest that in the treatment of intestinal stasis the various skin areas suitable for the purpose-in the right hypochondrium, below the umbilicus, in the right iliac region, and in the left iliac region -be stimulated seriatim by douches of a suitable kind, and that such treatment be followed up with advantage by the employment of various electrical currents. With regard to these technical details I speak with the deepest humility, and merely present to you the roughest possible sketch in the hope that someone may be able to fill in the details.
I should like to refer once moie to the atonic and easily distensible stomach, which is so often found in conjunction with intestinal stasis.
I have met many people to whom the drinking of vast quantities of saline water has brought severe discomfort, which has lasted long after the patient has left the spa at which he sought relief. I do not think that any patient should be subjected to treatment by the drinking of large quantities of water until an accurate estimate of the muscular power of the stomach has been made and until the atonic stomach has been restored to something like normial action. The Plombi&res douche, too, which is a very useful weapon in many cases, despite the humiliation which its employment brings to a proud man, sometimes fails in the case of patients of delicate stomach, both on account of the mephitic vapours produced during its use, and of the nausea which many patients feel during and after lavage of their rectumn and colon. I have seen many patients who have been unable to tolerate the use of the Plombieres douche, and in all of them I have found a tendency to atony and distension of the stomach. Such atony and distension may be a primary fault or may be the result of the colitis. One must remember the fact that disturbance of the normal rhythm of contraction in one gastro-intestinal segment may be reflected to another. I would suggest, therefore, that any condition of atony or stasis in the stomach should be corrected before the persistent use of the Plombieres douche is adopted.
I feel that I may have dwelt perhaps too long on the theories of the causation of gastro-intestinal stasis, but my excuse is that one cannot at the present day advocate any form of treatinent without having the support of physiological and pathological observation.
DISCUSSION.
Dr. NEVILLE WOOD: I have investigated the response of the hollow abdominal viscera to stimulation of the skin lying over them. By means of the phonendoscope I have verified the existence of such response in four regionsthe epigastric, umbilical, and the right and left iliac-influencing severally the stomach, the small intestines, the cwcum with the ascending colon. and the sigmoid with the descending colon. I have found, however, that the reflex cannot be elicited, or at any rate demonstrated, in every case, especially at the first or second attempt. Difficulty arises with strong, healthy subjects, or when there is great tenderness on the one hand, or, on the other, much dilatation of a viscus with, presumably, atrophy of its tunics. Again, different kinds of stimulation are required in different cases, while resort to various devices may be necessary for example, in gastroptosis the organ must be raised and supported by the hand. The correct technique for each case requires careful study, and sometimes the exercise of much patience, for what may be described as the education of the reflexes.
Dr. BUCKLEY (Buxton): Dr. McClure's work throws a flood of light on the important question of the treatment of gastro-intestinal stasis. I may lay claim to some experience of the effects of douching, and it now seems clear that the beneficial effects of abdominal douches applied under water along the course of the colon, as has hitherto been the custom, are not due to a mechanical effect on the colon itself but to the fact that the areas identified by Dr. McClure are necessarily stimulated in the operation. I hope to test this by localized douching when an opportunity occurs. Massage also, which has yielded such variable results when employed for constipation, may prove of much greater value if directed to the stimulation of these points. I have noticed that, when combined with faradism, massage often gives better results in the treatment of atonic conditions of the stomach and bowel than when used alone. Probably this may be explained by the faradic current acting as a more suitable stimulus than the deep kneading movements which are generally regarded as most desirable in massage of the abdomen. It has often occurred to me that such massage may readily do more harm than good.
Dr. FORTESCUE Fox: Dr. McClure's paper illustrates the service that the physician may render to the hydrologist, for the physician observes the later results of hydrological treatment at many health resorts. From the point of view of aetiology, which is always a fascinating and fruitful study, chronic ailments may generally be attributed to infection or to nervous disturbance, or to a combination of both. The surface treatments of hydrology are founded upon reflex actions, and therefore an exact knowledge of reflex actions is of much value to the hydrologist. The same may be said of the balance of nervous actions to which Dr. McClure has alluded. It is a fact, too often overlooked, but in need of emphasis, that there is in health and disease a delicate functional balance between the skin and the internal organs. The skin has a close functional relation with the gastro-intestinal mucous membrane and with the kidneys (according to Dastre and Morat's law), and finally with the highest nervous centres. All these parts are derived from the same embryonic layer, and those who practise surface treatments often observe the effects produced upon these related parts. Dr. McClure's reference to the value of qentle cutaneous stimulation, which has been rather neglected at the h1ealtlh resorts in this country, is most appropriate and welcome. Many years ago I studied the effects of douches wvithoutt pressure at Aix-les-Bains. With this douche, water is poured very gently over the recumbent body of the patient at a temperature a little below blood heat. It was long ago observed that this form of thermal and very gentle mechanical stimulation produced a special effect upon the circulation and nerve centres, partly stimulant and partly sedative. There is no doubt that many favourable reflex actions can be far better produced by gentle means of this kind than by a more powerful stimulation, anid I hope that as a result of this discussion British hydrologists will extend their observations in this fruitful field of inquiry.
Dr. CAMPBELL THOMSON: From Dr. McClure's investigations it appears that in seeking to stimulate the walls of the alimentary canal two distinct points must be borne in mind-viz., (1) the particular areas over which stimulation to be effective must be made, and (2) the nature of the stimulation which it is necessary to employ. The latter would seem to be a very important matter, and while agreeing that a strong or crude stimulus, such as arouses muscular contractions of defence, is not likely to be successful, I think that further inquiry is necessary in order to determine the nature and intensity of the particular stimulation that is likely to produce the maximum effect over a given area.
Dr. LEONARD NVILLIAMS: With much of Dr. Campbell McClure's paper I cordially agree; from the view expressed in his closing sentence I differ. As a clinician, I decline to be held in check by the laboratist. The physiologist will tell you that venesection is useless, and propounds paradoxes about bleeding a man into his own blood-vessels. Experience tells me that venesection does good. The laboratist will tell you that the skin has no absorptive power. I know that it has, and I shall continue to cure syphilis by the inunction of mercury. In saying this, however, I do not belittle the work which the physiologist has so often done by pointing a better way to the clinician. Of this there could be no finer example than the masterly researches into the motors of the intestinal tract conducted by Professor Keith and unveiled by him in his Cavendish Lecture. They must necessarily colour our conception of the immediate causes of intestinal stasis and modify our hitherto accepted treatment. They point the way to the discovery and correction of the individual peccant motor. Dr. McClure appreciably advances us along this path, and his appeal to the practising hydrologist is both pertinent and timely. It is the logical hydrological outcome of the new gospel.
That the microbe is a result of stasis is accepted as a matter of course. That does not surprise me any more than a dandelion growing on a dung-heap. What we want to know is why the dung-heap is at the roadside or in the intestines. You might as well believe that the dandelion produces the dung-heap as to suggest that Bacillus coli comnmunis causes the stasis. We seem to have forgotten the Parable of the Sower, which tells us that the success of the seed implies suitability of the soil; improve your miliet by irrigating it with sound sanguineous fluid, and the microbe dies. And the way to secure sound sanguineous fluid is to take care of the internal secretory glands, those elusive tributaries of the liquor sanguinis upon whose proper balance'so much depends. In the case of the abdomen, the glands which are presumably of the greatest moment are the members of the chromaffin system, with the adrenals at their head. If we would study the intestinal motors and their "petrol" supply, we must not forget the association of these glands with the sympathetic system, nor the power of their secretion over unstriped muscle. Nor is it ever wise, in connexion with the ductless glands, to lose sight of their interdependence. A lazy chromaffin system yielding a meagre tribute to the blood-stream and causing stasis may be lazy because it lacks the wonted stimulus from the pituitary, the ovary or the testicle. It may be necessary to look far beyond the obvious offender to find the gland round which the disturbance of function is stealthily gyrating. Until we learn to include in the indictment the ductless gland or glands which are failing to deliver the necessary " petrol," we shall fail of our larger purpose.
Dr. R. A. YOUING: Dr. Campbell McClure's paper is an example of the opportunities still afforded for careful original clinical observation, and is also an illustration of the fact that the physician's researches sometimes point the way to fruitful fields of investigation for the physiologist. I have long been convinced of the value of the method of cutaneous stimulation of the abdominal walls according to the method introduced by Dr. Percy Mitchell and further investigated by Dr. McClure and Dr. Wethered. I have seen very good results from its use in cases of atonic dilatation of the stomach and concur in the opinion expressed that it is possible for patients to employ the method themselves if it be explained to them and they be gifted with sufficient patience and persistence to employ it. The areas described by Dr. McClure as causing contraction in the duodenum and intestine are new to me, and I shall be very interested if Dr. McClure in his reply will give some further details as to the method of the stimulation he employs and its direction. I quite agree with the suggestions made for the utilization of these areas by the hydrologist in his special forms of treatment, but I should like to know if any X-ray observations of opaque meals have been carried out with a view to confirming the effect of stimulation of the areas described upon the duodenum and intestine; and also whether any cases of intestinal stasis have yet been treated by this method. I am of opinion that the method is not so well known as it should be for the treatment of atonic dilatation of the stomach, and I regard it as unfortunate that some descriptive name has not been applied to it.
Dr. CAMPBELL MCCLURE (in reply): I thank the Section for their kind reception of my paper, which is admittedly suggestive rather than final. The work mentioned is raw and incomplete, but from the tone of the discussion I gather that it may be helpful. I am much interested in the fact that Dr. Neville WYood has been able to confirm all the skin stimulation areas but one. It is interesting and encouraging to find that experienced hydrologists like Dr. Buckley and Dr. Fortescue Fox agree with the principles of light and selective stimulation of the abdomen as opposed to the more haphazard methods. In reply to Dr. Campbell Thomson, I believe that the more careful study of the defence reaction of muscles will tend to confirm the opinion that there is a definite connexion between the various parts of the gastrointestinal tract and the abdominal wall; and I am sure that the aggregations of myenteric plexus described by Keith and Alvarez will furnish the basis of an explanation of such a conneexion. I concur with Dr. Campbell Thomson in his view that a more definite localization of the skin areas is very necessary, and that it is equally necessary to make further experiments on the best methods of stimulating tbese areas. I quite agree with Dr. Williams that at the back of the whole condition of gastro-intestinal stasis there is probably a disorder of one or another of the ductless glands, and that more knowledge of the interdependence of these glands is of the utmost importance in the study of disorders of innervation of a functional kind. With regard to the remarks made by Dr. Young, the direction of stimulation of the areas in the right hypochondrium, below the umbilicus and in the iliac regions, is from above downwards, and so far I have employed only digital manipulation in the stimulation of these cases. As Dr. Young has suggested, some importance may attach to the direction of such stimulation. I have treated successfully one case of colic stasis in which the results were confirmed by an opaque meal and X-ray examination.
